Selection and genetic drift of polymorphisms within the merozoite surface protein-1 gene of Plasmodium falciparum.
Intragenic recombination in the merozoite surface protein-1 gene (Msp-1) of Plasmodium falciparum is a major mechanism for allelic variation among natural parasite populations. The frequency of recombination depends on the intensity of transmission in the vector mosquito. In the present study, linkage disequilibrium between polymorphic 'loci' in the 5'- and 3'-regions of Msp-1 was examined in parasite populations from Brazilian Amazon and southern Vietnam and compared with that in a Thai population previously reported. The R2 test identified clusters of linkage disequilibria between the 5'- and 3'-regions, which are different among the three populations. However, the overall strength of linkage disequilibria was stronger in Brazil, a hypoendemic area, than in Vietnam and Thailand, mesoendemic areas, suggesting that linkage disequilibrium in Msp-1 inversely correlates with the intensity of transmission. To investigate possible mechanisms for linkage disequilibrium in Msp-1, we applied the Fst index, which measures the inter-population variance in allele frequency, to 'loci' in Msp-1 among the three populations. The Fst test identified two distinct regions with respect to inter-population allele frequency in Msp-1: one for highly divergent 'loci' in the 5'-region and the other for non-divergent 'loci' in the 3'-region. These results suggest that genetic drift is not the sole mechanism for linkage disequilibrium, but selection operates on 'loci' in the 3'-region in hypo- and mesoendemic areas of malaria.